ACKGROUND: After stroke, there are dynamic changes of motor evoked potential (MEP), including latency, amplitude, central motoric conduction time (CMCT) and resting motor threshold (RMT) in cerebral. However, latency, CMCT, amplitude and RMT have not been clearly shown in acute ischemic stroke patients with motoric function impairment based on Modified Motoric Research Council Scale (MRCs).
Introduction
The brain activity can be measured by motor evoked potential (MEP), which is correlated with inhibition and excitation of neural cell during the acute injuries process of the ischemic stroke. After stroke, there are dynamic changes of MEP including latency, amplitude, central motoric conduction time (CMCT) and resting motor threshold (RMT) in cerebral.(4) Since neuron was injured, neuronal activity can be decreased. The neural activity will cause MEP size variability based on severity of infarction and can be measured by transcranial magnetic stimulation (TMS) machine. Neuro-physiologically, prolonged latency and CMCT, decrease of amplitude and increase of RMT were detected after stroke. (3, 4) However, to our knowledge, latency, CMCT, amplitude and RMT have not been clearly shown in acute ischemic stroke patients with motoric function impairment based on Modified Motoric Research Council Scale (MRCs).(5) Therefore current retrospective study was conducted using TMS in patients with motoric function impairment after acute ischemic stroke with parameter of latencies, amplitude, CMCT and RMT.
Subject Selection
Patients with motoric function impairment after acute ischemic stroke were recruited within May-October 2015 from Cerebrovascular Center of Indonesia Army Central Hospital, Jakarta. Selected patients were all having first event of stroke with motoric function impairment for ≤14 days. Severity of motoric function impairment was scored by MRCs on upper limb and grouped into: mild, score: 28-34; moderate, score 21-27; and severe score: <21. The normal score of MRCs on the upper limb is 35.
MEP Size Measurement
MEP size measure was conducted by using TMS Neurosoft Variant 4 (Neurosoft, Ivanovo, Russia). Big ring coil was placed on vertex and single pulse stimulation was given. Side B of the coil (anticlockwise) was used to stimulate left hemisphere, while side A (clockwise) to stimulate right hemisphere. To measure latency (millisecond/ms), amplitude (millivolt/mV), CMCT (ms) and RMT (% intensity) of MEP was recorded with stimulation of submaximal threshold 80% MEP at each side.
Statistical Analysis
Latency, amplitude, CMCT and RMT of subjects based on affected hemisphere (AH) and unaffected hemisphere (UH); stroke onset; and motoric severity; were analyzed and compared. SPSS for Windows, Version 22.0 was used to evaluate the significant level of p<0.05 (SPSS Inc., Armonk, USA).
Thirty seven subjects with complete assessments were selected. Based on motoric severity, 17 subjects were grouped as mild with mean MRCs score of 28.77±0.45, 8 subjects were grouped as moderate with mean MRCs score of 23.87±0.89 and 12 subjects were grouped as severe with mean MRCs score of 10.50±1.66. General characteristic of subjects is shown in Table 1 . More males than females were recorded. Based on onset of stroke, subjects were further grouped into subjects with onset of ≤7 days (27 subjects) and 8-14 days (10 subjects). Subjects were then evaluated for each risk factor, including hypertension, diabetes, coronary arterial disease (CAD), dyslipidemia, hypercoagulation, polycythemia and hyperuricemia. Percentages of each risk factor are shown in Table 1 . Table 1 . Characteristic of subjects (n = 37).
Methods

Results
Number of Subject (mean±SD or %)
Results of MEP size measurement were compared between AH and UH. All parameters of MEP including latency, amplitude, CMCT and RMT of AH and UH were significantly different (p<0.05) ( Table 2 ). When the hemisphere was affected, latency and CMCT were prolonged, RMT was increased, while amplitude was decreased. The highest significant result was seen for CMCT with p=0.000.
Latency, amplitude, CMCT and RMT of ≤7 and 8-14 days based on onset, were compared. Results of onset in Table 3 showed latency and CMCT were prolonged, RMT and amplitude were increased along with onset period. The CMCT of the ≤7 and 8-14 days were significantly different with p=0.006.
Latency, amplitude, CMCT and RMT of mild, moderate and severe groups based on motoric severity, were compared. In accordance to Table 2 for AH and UH results, results of motoric severity in Table 4 showed that latency Table 4 . Means of latency, amplitude, CMCT and RMT in each group based on motoric severity. Table 3 . Means of latency, amplitude, CMCT and RMT in each group based on onset. and CMCT were prolonged, RMT was increased, while amplitude was decreased along with severity increment. The amplitude and RMT among the groups were significantly different with p=0.034 and p=0.029, respectively.
In our study, we found that latency, amplitude, CMCT and RMT were significantly different in AH and UH of subjects. These results showed that our measurement was in accordance to previous report (4) , suggesting that the neuronal activities were significantly decreased in AH. Hence, we propose latency, amplitude, CMCT and RMT can be good measurements to recognize affected site. In addition, we found that amplitude and RMT were significantly different in MRCs groups, suggesting that Discussion these measurements can also be sensitive enough to differentiate motoric severity. Although latency and CMCT were not significantly different among the groups, it showed prolonged results. When results of MRCs groups with different motoric severities were compared with UH, latency and CMCT were prolonged, amplitude was decreased and RMT was increased. These results showed consistency of MEP size measurement for acute ischemic stroke.
Based on onset, CMCT of the ≤7 and 8-14 days were significantly different, suggesting that when the onset was prolonged, more conductivity disturbance occurred. In addition, latency was prolonged as well as RMT was increased in 8-14 days onset, although not significant. Amplitude was found insignificantly increased in 8-14 days onset, and when compared to UH, the amplitude of 8-14 days onset was much lower. In regards of risk factor, current results showed that the highest percentage was dyslipidemia. Other study also showed that dyslipidemia was a dominant risk factor of stroke, mostly ischemic stroke.(6) Hypertension, a mostly mentioned risk factor of stroke, was also found in this study as the second highest risk factor. Brain activity can be described as neuron electricity in the brain tissue.(7) When brain motoric function activity was disturbed caused by stroke infarction, motoric power could be decreased. In long term period, this will lead to motoric disability. MEP size measurement including latency, amplitude, CMCT and RMT have significant different in AH and UH. Therefore Conclusion this measurement can be useful to detect affected brain. In addition, amplitude and RMT were significantly different in MRCs groups, therefore the MEP size measurement could be suggested as a prognostic tool.
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